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INTRODUCTION:  Bile  leak  after  cholecystectomy  which  is  the  frequency  less  than  2%  is an  important
problem  for  patients.  Some  bile  duct  injuries  occuring  after  laparoscopic  cholecystectomy  are  the  complex
bile  duct  injuries  and  can  cause  bile  leak  and  ﬁstula.
PRESENTATION  OF  CASE:  A  74-year-old  woman  has  high  output  bile  drainage  from  abdominal  drain  after
laparoscopic  cholecystectomy  so  an ERCP  was performed.  It was  clear  that there  was  a complete  trans-
action  of  bile  ducts,  however  this  ﬁnding  was  inconsistent  with  the  patient’s  clinical  situation.  The  bile
drainage  of  the  patient  was  ceased  and  she  was  discharged  to home  without  any  problem.  Four  months
later  the patient  was  admitted  again  for  recurrent  cholangitis  episodes.  Patient  was  operated  to  perform
a biliary-enteric  diversion  for the  suspicion  of  biliary  stricture.  There  was a thin  ﬁstula  tract  over  the
duodenum  that  was  previously  seperated  from  the  proximal  choledochus.  The  distal  part  of the  bile duct
was ended  blindly.  A  hepaticojejunostomy  anastomosis  over  a transhepatic  stenting  was  performed.
DISCUSSION:  The  circumferential  injuries  are  the  most  common  and  devastating  injuries leading  to  bile
leak, peritonitis  and  varying  degrees  of  sepsis.  The  probability  of a bile  ﬁstula  to  close  spontaneously  is
almost  impossible  in  cases  of  iatrogenic  circumferential  full thickness  injuries.
CONCLUSION:  In the  present  case  we  have  reported  a case  of  Bismuth  type  2 (Strasberg  type  E2)  injury  in
which  the  biliary  drainage  was closed  spontaneously  with  the  formation  of  spontaneous  biliary-duodenal
inter
 Publi
he  CCﬁstula.  It is an  extremely  
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. Introduction
Laparoscopic approach has become standart treatment for gall-
tone disease because the recovery time is faster and the mortality
ate is lower than open cholecystectomy [1]. Since it is less inva-
ive, has shorter hospital stay and return to daily activity is faster,
he patient satisfaction is high [2]. However there are several stud-
es in literature reporting higher rates of bile duct injury and
ubsequent biliary sepsis after laparoscopic cholecystectomy (LC)
3,4]. Up to 61% of the patient, bile duct injury is accompanied by
ajor vascular injury mostly the right hepatic arterial system [5].
he outcome of the patient usually depends on the injury type,
eoperation time, presence of extensive abdominal biliary sepsis
nd the physiological reserve of the patient. The circumferential
njuries are the most common and devastating injuries leading to
ile leak, peritonitis and varying degrees of sepsis. The surgeon
ho recognize a circumferential injury intraoperatively or early
ostoperative period, should convert the laparoscopy into open
∗ Corresponding author.
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210-2612/© 2016 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing G
reativecommons.org/licenses/by-nc-nd/4.0/).esting  case  that  has not  been  reported  in  the  literature  previously.
shed  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
surgery and make a biliary-enteric anastomosis. Unfortunately only
20% of the surgeons who perform the LC are able to perform suc-
cessful tension free biiary-enteric anastomosis [6,7]. However in
delayed cases with diffuse peritonitis, the surgeon should simply
place adequate drains in the hilum and subhepatic space and wait
for deﬁnitive reconstruction until the inﬂammation and bile sep-
sis are resolved and biliary drainage is managed in a controllable
manner. It is almost impossible to cease the biliary drainage sponta-
neously in cases of iatrogenic circumferential full thickness injuries.
In the present case we have reported a case of Bismuth type 2
(Strasberg type E2) injury in which the biliary drainage was closed
spontaneously with the formation of spontaneous biliary-duodenal
ﬁstula. It is an extremely interesting case that has not been reported
in the literature previously.
2. Case
A 74-year-old woman  with a history of laparoscopic cholecys-
tectomy three days before was  referred to our centre for high output
bile drainage from abdominal drain. There were severe abdomi-
nal pain, distention, nausea and vomiting. The results of abdominal
examination revealed abdominal tenderness and peritoneal irrita-
roup Ltd. This is an open access article under the CC BY-NC-ND license (http://
 –  OPEN  ACCESS
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ion signs were positive. The patient had an abdominal drain in
hich the bile is leaking. She was found to have normal CBC (com-
lete blood count) value. However the total and direct bilirubin
alues were 1.4/0.6 mg/dl (N. 0.3–0.12/0–0.3). Other biochemical
ests were all in normal ranges. Ultrasound (USG) and computed
omography (CT) of the abdomen showed severe ﬂuid collection in
arious parts of the abdominal cavity. A percutaneous drain was
laced through the rectouterine space under USG guidance. Ini-
ially the daily output was between 600 and 1000 cc bile from both
rains, so an ERCP was performed. Cholangiogram demonstrated
omplete duct obstruction at the mid-part of the choledochus, addi-
ionally proximal bile ducts and intrahepatic radicals couldn’t be
isualized (Fig. 1). It was clear that there was a complete trans-
ction of bile ducts (Bismuth type 1 or 2), however this ﬁnding
as inconsistent with the patient’s clinical situation. Because fol-
owing three weeks of supportive treatment, the bile drainage of
he patient was ceased and she was discharged to home without
ny problem. Four months later the patient was  admitted again
or recurrent cholangitis episodes. On two dimensional coronal
hick-slab MR  cholangiopancreatogram, there were dilated intra-
epatic bile ducts and abrupt termination at the level of conﬂuence
f the right and left biliary ducts in keeping with accidental liga-
ion. The proximal 2 cm segment of the extrahepatic bile ducts is
ot visualized, while the distal portion of the common bile duct is
ormal (Fig. 2) (Strasberg type E2 injury). Based on these ﬁndings
he patient was operated to perform a biliary-enteric diversion for
he suspicion of biliary stricture. At operation it was found that
uodenum was strictly adherent to the liver hilum and the hepato-
uodenal structures. The duodenum was dissected away from the
ilar structures. The proximal site of choledochus and duodenum
ere demonstrated and identiﬁed. The lumen of the proximal bile
uct was determined near to the bifurcation. There was a thin ﬁs-
ula tract over the duodenum that was previously seperated from
he proximal choledochus (Fig. 3). The distal part of the bile duct
as dissected and cannulated proximally and found that it was
nded blindly. These ﬁndings showed us that there was  a spon-
aneous ﬁstula formation between the duodenum and hilar side
ig. 2. MR cholangiopancreatogram demonstrating grossly dilated intrahepatic bile ductsFig. 1. Cholangiography demonstrating complete clippage of bile duct and non-
visualization of proximal choledochus and intrahepatic ducts.
of the choledochus. The duodenum was  repaired in two  layers
with absorbable sutures. A hepaticojejunostomy anastomosis over
a transhepatic stenting was performed. The postoperative course of
the patient was  uneventful and she was  discharged at 7th postop-
erative day and the transhepatic stent was removed at 3rd month.3. Discussion
The frequency of bile leak after cholecystectomy is less than
2% [8,9]. The combined Strasberg-Bismuth system is the most
 and abrupt termination at the level of conﬂuence of the right and left biliary ducts.
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factors inﬂuencing outcome of major bile duct injuries followingig. 3. Duodenal site of the choledochoduodenal ﬁstula probing with 7 Fr catheter.
ommonly used classiﬁcation for bile duct injury occured after
aparoscopic cholecystectomy [5]. Class E injuries are circumfer-
ntial injuries to the major hepatic ducts and are subdivided into
 subgroups. These are the most common major bile duct injuries
nd can cause serious clinical condition including bile leak, ﬁstula,
epsis, peritonitis and eventually biliary cirrhosis [5]. The patient in
he present case had Class E2 biliary injury. Imaging is frequently
ritical to the early diagnosis of bile collection and treatment of
uch complication [10]. In our patient we obtained an abdominal
T, USG and found that there are extensive bile collection all around
he abdominal cavity. So a percutaneous drain was placed through
he rectouterine space under USG guidance.
The management of the patient with bile leak depends on the
njury type, detection time and general condition of the patient. The
pontaneous closure of the bile leak in such patients is actually just
 hope, because they usually require urgent or elective repair. In our
atient, although it was  clear that there was a complete transaction
f bile ducts, this ﬁnding was inconsistent with the patient’s clinical
ituation. Because following 3rd weeks of supportive treatment, the
ile drainage of the patient was surprisingly decreased and she was
ischarged to home without any problem.
Since anatomic location of the injury dictates the treatment,
arly use of ERCP is essential to delineate the signiﬁcant transac-
ion type injury as well as to promote the closure of the others.
he potential beneﬁts of ERCP are to decrease the basal pressure
f Oddi sphincter as well as crossing the leak site with the stent.
 total of 2092 ERCP were performed in our unit so far and 4% of
hem were due to bile leak [11]. However ﬁve of them were trans-
ction type circumferential biliary injury. Cholangiogram of the
atient in the present case demonstrated complete duct obstruc-
ion at the mid-part of the choledochus, additionally proximal bile
ucts and intrahepatic radicals couldn’t be visualized. Such kind
f major injuries as in the present case are usually treated with
iliary-enteric reconstruction after bile sepsis has subsided and the
eneral condition of the patient is improved. This case indicates
hat iatrogenic operative injuries may  be a cause of spontaneous
ostoperative choledochoduodenal ﬁstula even in transaction type
omplete injuries. In the present case this ﬁstulization fortunately
aused the bile leak to cease which is a potentially fatal complica-
ion. We  believe that bile produced inﬂammation in the abdominal
avity produced severe adhesion between proximal cut edge of
ile duct and duodenum ﬁrst and then connection between them
12]. But the ﬁstulization healed with stricture formation at late
eriod four months later characterizing with recurrent cholangitis
pisodes. Different radiological interventions can be performed toPEN  ACCESS
gery Case Reports 25 (2016) 199–202 201
diagnose the benign strictures depending on the clinician’s prefer-
ence. But the diagnostic accuracy of the MRCP is relatively high as
compared to CT and USG in postoperative benign strictures [13].
In our case MRCP precisely demonstrated the stricture formation
at the bifurcation level and the non visualisation of 2 cm length
subsequent bile duct through duodenum.
In summary the consequence of the inﬂammatory process was a
choledochoduodenal ﬁstula and a postinﬂammatory stricture for-
mation then. If the patient remained asymptomatic, she wouldn’t
be treated. But the patient’s complaints were due to recurrent
cholangitis, so the deﬁnitive repair became necessary. So the spon-
taneous closure of a postoperative bile ﬁstula doesn’t guarantee
that it is not a transaction type injury. ERCP and MRCP ﬁndings
should be kept in mind always in combining with patient’s clinical
situation.
Conﬂicts of interest
We have no conﬂict of interest to declare.
Funding
We have no funding for our research.
Ethical approval
Our paper contains a case report so we have no ethical approval.
Consent
Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.
Author contribution
Sezgin Yılmaz: writing the paper.
Murat Akıcı: data collection.
Nazan Okur: data analysis.
Ogün Ers¸ en: corresponding author and design.
Serkan Türel: study concept.
Enes S¸ ahin: design.
Guarantor
Prof. Sezgin Yılmaz, MD.
References
[1] E.L. Hannan, P.J. Imperato, R.P. Nenner, H. Starr, Laparoscopic and open
cholecystectomy in New York State: mortality, complications, and choice of
procedure, Surgery 125 (2) (1999) 223–231.
[2] T.V. Holohan, Laparoscopic cholecystectomy, Lancet 338 (8770) (1991)
801–803.
[3] M.R. Cox, T.G. Wilson, P.L. Jeans, R.T. Padbury, J. Toouli, Minimizing the risk of
bile duct injury at laparoscopic cholecystectomy, World J. Surg. 18 (3) (1994)
422–426.
[4] C.M. Ferguson, D.W. Rattner, A.L. Warshaw, Bile duct injury in laparoscopic
cholecystectomy, Surg. Laparosc. Endosc. 2 (March (1)) (1992) 1–7.
[5] S. McKenzie, R. Schwartz, The management of bile duct injuries occurring
during laparoscopic cholecystectomy, Curr. Surg. 63 (1) (2006) 20–23.
[6] S.C. Schmidt, J.M. Langrehr, R.E. Hintze, P. Neuhaus, Long-term results and riskcholecystectomy, Br. J. Surg. 92 (1) (2005) 76–82.
[7] L. Stewart, L.W. Way, Bile duct injuries during laparoscopic cholecystectomy:
factors that inﬂuence the results of treatment, Arch. Surg. 130 (10) (1995)
1123–1128.
 –  O
2 of Sur
[
[
[
O
T
p
cCASE  REPORT
02 S. Yilmaz et al. / International Journal 
[8] A.J. Kaffes, L. Hourigan, N. De Luca, K. Byth, S.J. Williams, M.J. Bourke, Impact
of  endoscopic intervention in 100 patients with suspected
postcholecystectomy bile leak, Gastrointest. Endosc. 61 (2) (2005) 269–275.
[9] A.J. McMahon, G. Fullarton, J.N. Baxter, P.J. O’Dwyer, Bile duct injury and bile
leakage in laparoscopic cholecystectomy, Br. J. Surg. 82 (3) (1995) 307–313.10] N.P. Greenﬁeld, A.S. Azziz, A.J. Jung, B.M. Yeh, R. Aslam, F.V. Coakley, Imaging
late complications of cholecystectomy, Clin. Imaging 36 (6) (2012) 763–767,
http://dx.doi.org/10.1016/j.clinimag.
11] S. Yilmaz, O. Ersen, T. Ozkececi, K.S. Turel, S. Kokulu, E. Kacar, et al., Results of
the  open surgery after endoscopic basket impaction during ERCP procedure,
[
pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.PEN  ACCESS
gery Case Reports 25 (2016) 199–202
World J. Gastrointest. Surg. 7 (2) (2015) 15–20, http://dx.doi.org/10.4240/
wjgs.v7.i2.15.
12] J. Maier, J. Rudez, A. Huber, Two possibly iatrogenic biliary-duodenal ﬁstulas
in  a single patient after medical and surgical interventions, Can. J. Surg. 51 (2)
(2008) E28–E29.
13] A. Singh, H.S. Mann, C.L. Thukral, N.R. Singh, Diagnostic accuracy of MRCP as
compared to ultrasound/CT in patients with obstructive jaundice, J. Clin.
Diagn. Res. 8 (3) (2014) 103–107, http://dx.doi.org/10.7860/JCDR/2014/8149.
4120.uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are
